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(54) POLYESTER RESIN AQUEOUS DISPERSION AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject aqueous dispersion useful as a binder 
component for coatings, adhesives, inks, fiber-treating agents, paper coating materials, 
coating materials, or the like, by compounding a polyester resin, a basic compound, an 
organic solvent, and water. 

SOLUTION: This aqueous dispersion substantially comprises (A) a polyester resin 
substantially comprising a polybasic acid component and a polyhydric alcohol component and 
having an acid value of 8-40 mgKOH/g and a weight- average mol.wt. of >9,000 or a relative 
viscosity of >1.20, (B) a basic compound, (C) an amphiphilic organic solvent having a 
plasticizing ability for the component A in an amount of 0.5-10 wt.%, based on the polyester 
resin aqueous dispersion, (D) water, and has a 750 nm light transmittance of 5-85%. Therein, 
the polyester resin particles are homogeneously dispersed in the aqueous medium. 50 mol.% 
or more of the total acid components constituting the component A preferably comprise 
aromatic polybasic acids, and the alcohol component comprises preferably ethylene glycol 
and/or neopentyl glycol. 
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#t£3gi£l::8£#T-#, «f*l£ 6 0-9 0 < CI^Df^T*# 
*Ui J: < , H/ttaWSgll^SL^kttli: UTJ£ < 

mmmitT-M rT. K. Homo-Mix 

erj, TT. K. Homo-JettorJ.IKA 
-MASHC I NENBAUttf : Tuitra-Tu 
r r a xj ) , Q&m/Stfflk (WftflMkX* «*) fit : 

rT. K. A g i —Homo — M i x e r J , TT. 
K. C omb i m i xj <D£ 5 ftiSSiliJBIfSU i 

ffcotu^. $.iz&mmmmx-zzi>(r>t)Wt.i- 

{6ffl-f5*«l*»J«)»^iU 0 0°CW_hT-fcnii 
[0 0 3 8] (a) »tlS 
LT, fc£©|^T^9ro®)|4£&A1-5^ 

[a-mmx^^o us»u »*, bwx 



*ix<C<^6rt*>b. <k<b#y^*7vH»J!BJi 
(Di&cDmn (B) , (C) iCO^Tfi, #«!XS~*t!fe 

Wi, ZO&lz (d) v'x^Wli^ot 
[0 0 3 9] ^y^^^«fli(0*R{tSrKCB6<)T* 

t^n^TiN ^xgcoiDSix^d^rBi^s-r-s^-g-i-ii, 

§8, }frt?fij$#4 0°ClCjt-r?)*T*l^^y x^f;H«!g 

igroM, l-fc*>*>, #y^*x/MitflB*fr*tt^u& 

*t«Si6i*iSEW^-^»cL-C^5tttti:li» T. N. Z 
wietering (Chemical Engine 
ering Science, 8^, 2 4 AW, 195 

&4^a*HBfcttj£i;: 1 ~2#iu±e^ or/itvtitio 

# ^^1f f*K0f£«, ^ y ai^^^WJiBcaAi^-trojg 

r<o^*ii, <f>m.<ommm^x^xmm, a 

VM4(£«*ix5*s, Iff^WJt^iiSli, N JS ~N SA co® 
^<73^ft8^oTi§^^'jD^XSir^5-<#T-fc 

[00 4 0] ( b ) AP^IXS 

ad???ixs(±, *tt<kxeics-t-5iaisiz«rtSrAn«i-t-a 

& LXiStllL Z «5XS-CR(-«flB«ttiF-0«fiJHitt* 



(9) 



WW2000-26709 



#jatj«ifi»tt^!i<jof5rn*»S:*ttfbxa-c«fi*j^s;A 
[0041] wrtaaas, tf , j^x7/i'mm<D#7xiB 

tL<l±6 0 °C<D 9 h<D<B, V ^Ofi&tcPJii L )t 
^FjfiSrtoT, *^B^T*(i r^Ktt^XSj (C^TLfci: 
tE*.3. end, {£?UT'kIifrf-5*t£lt; (WfllWIffi^ 

m < t5 * xmn-rz ± 5 Kft* 1 ^ 5 innrm-e 

h fr^mz. ft v) , g ft £ -i-**$Mft<*ai» feixft < ft 

[004 2] ( c ) TkttfCXS 

<7?^CD##^/!i s ^*6o t£oT, N JS ~N' SA <7?^ 
tt, *ttffca*itfT LTV tK y 3i^^^H»Jlit9**V > L 

ism t ^ 5 f^iRttroraH^tt-c/i < , »»«D##ii^^ 

[0043] Tktttex^f*. Jiifico^icts-o-c^y ^ 
ffi^^ffLt^Tt, (d) y h8W¥Xg& 

Mil L T 7 w /^-Ita o 07F2#<OB4(- iotfll 

a, ISO. 0 3 5mm, *Pf& <9 co^x >" ^ ^ 

9 — &*DEE TT' ttiSifi Lfcv ^flBiK^ <O0»$>fl[4*s, 
(A) i:^tt 1 0il%«TTWii«lSi:ltt 



[0 04 4] r W^tCig-rSBfllflte, ^W-fcttSJl 
Jfe^jT'te 1 5~ 1 0 O^WTfoofc jkttfcxsa* 1 5 

•J, (d) v^y ht&^XSSrltLTfcft^TF- 

y ^^hmh^hm***** i t 

ttXStf 1 0 0#£ig;i5£, # y^TvHSTJii 
5. *»W^*5W-CI±, 7Ki±{kXSW»^»JiJg 

Lfc^-C^O^SXa^^fLT'b.tVN^, ^OBfjtC 
^T«*»JO^^^O|»* h y SrfToTfc 
J:v^U ftipxSSrg-n-i (d) i;xyH9ftl 

[0 04 5] ^SPXS 

[0 0 4 6] C^S (b) ] 
(d) h»#XS 
±flEXa^J;oT»b^fc*»*fr»*, m^Xi?=.»s h 

J: 5 *«Eff*, KflET^y X/^^ y y h eo <t 5 ^cJUBTL 

mcmmzitx, mMftte^^-xmrn^zmn 
[0047] y vn^mcm^^^mmt lt 

A. P. V. GAULINfiM, r^^-^^i^— j , 

1 oe/hj ) , mwzm&Txs x^&ymmn-t, 
=. ix\z.m&& mm ^xmrna* z 'mmt-r 5 

-Tf-*— J , SONIC CORPORATION^ 
[0 0 4 8] ^^SiETT/X^Jz^PfttH^ 
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100-2, OOOkg/cra 2 CKLT, w 

■SWidW* U\, Wl0 0kg/cm 2 jfc^T'fco 

aro»*i652:H#\ — *#»H**2, 0 00 kg/ 
cm 2 Zmz-ZDWElkmb LfcStetrtt, 

X.5>i±^^ 100~500kg/cm 2 - k 

iSf#5„ tLT, iWJLifJ^U^ttfcaE^^tt, 10 
-lOOkHzt'O. 3~5 0 0W/cm 2 ©fifiSiJS 
l$tt&ftTiWi|frffc£ft<5o 1 0 kH zglcVMi, 0. 3W 

/cm 2 *«©jewtt36 s fiaj+*n*:*&{wii x 

(CS.L<, 1 OOkHz&VMi, 5 0 0W/cm 2 £j@ 
;t5jtB#»a s JSUtt£ftfc#&fcli, «ig«ttf*Ofc© 
<©«iftMR*£ft-C. r t 

[0 0 4 9] -^(c^-y-v^if-t^-^ixS, % 

W±(^tt^n^i!tifS^iio>t^{C5 0-3 0 Om/s 

e c (om&x*mji^X'K\,^cffi£&-&Z)<Di)mik 

«35i8«iflS 5 0 m/ s e c ^mXitmUit(0^^ L 
< , 3 0 0 m/ s e c SriB*.*«g$$£«:W J; 5 t -f-5 

•5. COiJC MS (a) ] -CWfexKy ^*T;Uffi 

m*tt&mcmw.tt^*^*-ztoA.x. s&u:. was 

«t^-ro«Ma^ftlH5*tfei: L -tilts* fc^ft&H^-e* 

t LTIi, 100-2, 0 0 0 k g/cm 2 cojE^jjg, 
fc£M4 5 0 — 3 0 Om/s e c CD3SS£-*j-;t6 r t T* 

[0 0 5 0] ^rftOifrfrfc^-Cfc, mIXSlcj;oT 

JB-ei4*»»flt*aa~ 9 0^CmS(^PH»\ LT*3^t t> 

nt^«t^»^fei)^L< fcl,*. 

t>4 ot:wTfctf#£ftfcrmii*e>fcv\, &&&&& 

z-t-Vtmx&tifffl. tkW&ftZk. &a£ftfc*#«fr#: 

<t o {cmmx'ttmztitzmz&mLxMwzrr^tefc 

a J flifS LTV ^5ft*fl/-^Srta:(tT*3 < r. t IZ. «fc o T t 



[00 5 1 ] (d) ^yh»Igi;J;5^!J^T 

MkfliKt-tKftoTfeafiJiSfta. mifcmmbntz 
4aa*i4, #y ^*^wflg©*&^^fc^*/.ei,^\ 

fctotltt, ^7K5^»^C7> 7 5 O n mCD^i®^* 5-8 

^^(^•9 , eft J: 9 WfenStttto^teR^aK 

f f^ft L T#£-r 5 WJIBJStt^ <D*flcfiS*s«Ha5 -5 

Si: LTtf*#tM*ro«*^j£ttfls*ij , eft J: <3ffM 
*ft5ttK©W*tt-^W3l&tt. APItt^+^-t'^ i- > 

[0052] fafrzytmm&n. ±iE*^ifc^coK5ti- 
m&m<ow&8.xfmm*S0>mwff>miR j s> (d) 

ft, s&triirftj;ij»riisfts«ia»i*H-ie*tt^ 

^SrftJfeL-CftiJW-r^t-CfcS. -JttWl^li, 5-8 0 

%, ^ bt-fi 1 0-7 5%tmiz.&-£ L^li^T'fc?)o 
[0 0 5 3] 7toeSHX^t!cSL^(Cj;'9, ftcD^i! 

S: 5 MW^ife^^ tf * y ^ ^ ^ 
l^o^Tfi, WTc0 2ftco^-rft7b^' «fc f5 3t^ii§*^ffl'J 

(1) ^v^^j^mts^^xtfML&fo^^^m^i: 

(2) ^ft (1) ^{e^^^SmflPSr-^tfifrS'tt, 

sKy a:^7 L /u«J!g*^*fr-e»P>ftyS:SJ|l«t 5 e 
[0 0 5 4] *3gWro^y=^f l -'i'«flS*»*frtt8ft 

■mmm£&&i-z>z.ktfx'£z> 0 mitmkLxn. ? 
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[0 0 5 5] *«Wt*JJt5JKy3i^7 l /i'»flB* 
H£ s ^TV— =J— ^yh'Ta-hfi, 7J-t"> 

[0 0 5 6] 

am) ±3* L/ci (d) ^i?h»ftnje*!S 

y :n*x/M»i!B<&*t£fl:K:j£fflt-5 r t 

xv>5is, *o»££tt#y:t;*xA'l»IIBS:^ftM?>a i 

foofc, wiXlC»U-C*5SM#??l4, (a) , (b) & 

(c) JLUZ&XtfV x^r^«^S^bLtfc< 

r tt?. rft*^tt&aic«E#fc-ctfc*»o;fcjtfy 

[0 0 5 7] (a), (b) M (c) 11^1X1^ 
ftfc#y=*7vM»J!g*#*M#:: (d) ^i^l-^I 

5**, «frifcoJ:5ldl?!R£*u?>. ■ -t-**3*>, (a) , 

(b) Rxl (c) lgt?ii, jHyai^^/u^flgf©*^ 

«^iaoT*Di^f /MflJIB £ aMft^ft-f 5 © 

CMU > (d) MWiS-eii. 

iot#J ^^/MtfJIB&WilS^HbLJ: 3 i:1-5t.cDT* 

(a) , (b) RXf (c) TM^&^XnhthtcXV 

ftiBroHEJSCT*»5»tKt>*»*J;t>t-, (d) 

mticx-ox, iKy ^^;v®m'm&*<v*m.ftifii:(D 
t o»^3c^ttic«ixfc^ y ^xzrjumm 

flt^5cOT'fo53„ (d) ^7F»Ilia5lt 
JIBttT-WiWttfbi. ±$Lfc<fc5K (a) ~ (c) Xg 
fc *j It 6 l^f fc*W fcfi T'ISf iJHEjg L ^ K> T' 
fc 1 ?, ^mmx-^LtzX pic, (a) , (b) 

(c) XSSt/ (d) *sx.y V $)#Xf§; b% Z. CD)i|fi J? X 
ft o r 1 1 c «t o r $ to x 'Mf&i- -5 r t x # -5 1 <r> t m 



[00 5 8] 

[0 0 5 9] ( 1 ) # y = ;*5 l /UWIIB<B*flJ5!& 
^-NMR^ff (^yTVttSi, 300MHz) it) 

'H-NMR^ h/V_hlCjf JS • £fi 
pTtefc tr- * #»«> fcixfcv ^«fifi* 7 -r— Sr^rtf WJBfc 
ol^Tfi, S+WI 3 2 3 otx-stirffl** ; — i\>%te*'n 

(2) ^y^^^^ttffliw**¥^^*s ta*t*ia 

JtlSIK ^tt)Kft2 5 4 nmlC^^^hti, TKy^^UV 
^) J;i9*fcfc 0 tB^Stt^y^^^/^g 
§r7^y— 1, 2, 2-r- F5^p oji^^co 

«i«»*fflV^\ 2 0°CT'SiJ^Lfc„ 
[006 0] (3) /tfy^TvMftJiiw^fffi 

y ^^■f^Wfli 1 g5r30ml»?nn ^/U^Xf*^ 
^f/U*/UA7iK (DMF) (C^?L, 7i;-^7 

(4) #y3c^fyH»flB©^9^<BB«aK 

^yi^f/HfiBIl OmgJrt^tU DSC (^ 
g££*tlffl!J£) tt» DS 

C7) Srfflv^T#fflil*i CC/^ro^-eM^*^ 

(5) #y:n*^U»flB*#tt#<0BJB#»« 

^^ixfc^y^^wiBzk^ftflcSraiafspjiL^ r 

[0 06 1 ] ( 6 ) t$ y at^f /W»JIB*»»«cro3taja 

f^*SixfcjKy3i^7 1 /K»IB*^lk***A/t>*f!i"6 
:t4<, -tyl^O. 2 cmCO^^M-fe/KcAiX, 2 5 
W'7 5 0 nm^Sia^Srffly^Lfco ^7^^ 

(7) ^yai^^WliB*^**®*!;* 

MR- 3 yy * y K^— ^) SrfflV\ S5»fjSS 1 0 s e 
c _1 , 3 Otr-cD^SriBiJ^L/i. fiL, *#Jtfc#<0^ 

3te^l4, «jSl*2ia«a[fiib5lM4 3 5°CT'6 0 Pflt^L 
fc^tc t ^ivPtiJBIJS Lit. 

[0062] (8) tf'j^x^^mmfrftmfrnfci&tt 
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1 0#SriSx.T 5„ 
[0 0 6 3] (fly##) 

B-l : H#f--Y r- y * (80 ^^^3 2 5 
-;u 8 0 B - 2 : H^iM T y * (80 

5 Vftfflfi, 10 0%) B - 3 : MUtll 

(80 CI. 7f*^^f^-HUX-2 6 0 (*U* 

^ttflg^^Vl'V' a >\ @7£# 3 4 %) 
[0 0 6 4] (9) JWJtOJteFl 

10) t*6 0' ^P^Srffl^Lfc. 
(10) 

«micRi:«flI«)t«)Sr^«KttT?Sf 9 ft If, JBftgP 
K»±-*-a*Mx* 4 0 ffiF<0$%H1Rtt-?tt& L*iJS L 

<75£ n m%A,tm&X' t JSftSBIcWixfi:*^ L&^»'> 

(11) ttflgoftTOSg 

J I S S-6006 K&^&ftfciSjilSleSE&IB 
t\ J IS K- 5 4 0 Ot^oTaiJ^Lfco 

[0065] (12) mtignmrnrnvk 

(13) agffit<9jHfblc«k 
tt£&JU£3r 8 0 'COjRbk»«f "C 1 ^KMIL, 

(%) = («ya«oitjR/4&aiWfojtjR) x 

1 0 0 

[00 6 6] (# !) :c*7vMlMB©§K!3t0!l) 
^l^^Ugfel, 5 7 8 g, ^fy7^^8 3g, xf 

o gfi*btez>m-&y>)&*— ^— y<p x\ 26ox:x 



2. 5«FBWP«aL-C^^7 1 /MtSJCSrtTofc 0 2kt^~ 

mt?^-? -v^*m%t lto. 2 6 2 g8arou# 

3 O^-T-2 8 Otd^-itU *<OJE;/j 
«CT ll^WtgJwO. lTorriLt rC^ttTf 

T'ftJEI-U ^roi&lfSrTlf, 2 6 0t|:/i-3fcir^ 
T'^ y7^/P®E5 0 g. I*H)^y y h&3 8g» 
U 2 5 5 °CT* 3 0 ftfitW U ~>— h fttC&l/ ^ffi L 

IBSrffl^-CSMt l~6mmtf>2-ili&3tf 
y ^ir/MftliA- l £ Ltffc, # y ^tvMMIa 
- 1 <o£W*8*«r* 1 Iw^i". 
[0 0 6 7] #y^*7vM$tl!gA-2~A--7 

7vMfffJ!lA- 2~A- 7£$^Lfc„ #I):n*T- 
/MftfJIiA- 7Cl01^Tfi2 8 0°C, 0. lTor rtfi 
9M^SJ^^2H#^^ffi«Lfc 0 #»J!&0>#WI£**' 
S 1 (C7p-r o 

[0 0 6 8] #y^;*7VU#JJJiA-8 
fU7^ywSfl, 9 7 3 g, -f y^^/Ugf 1 0 4 g, ^ 
f l/y^|j3-;i/4 3 0g, ^^>f^^!J3-^9 

8 0 g7i»P> # 5 u—^X\ 2 6 0°C 

-^ty^-^7^0. 3 2 9 g5rttL, 
3 0»T*2 8 0t(C#lL 1 t«f, ?k<D]±?s$:'&*[z. 
aC-Cl^flBiairO. lTorrHt. rro^TT' 
$ bKBtt^EJfc&iBBtt. 1. 5P#IW«KSR*S*#* 
T'fJBUL, 5£<7)fi££Ttt\ 2 5 0tWofciC 
6t'^t-<yf^^y a— 5 2 g fcgsiPU 2 4 5°C 

45*7^^5 6 g £g?JjPLT 1 0^J$Sr$-ttfcm 

"To 

[0 0 6 9] ^y^^^yUtttflgA-9 

*7k-7^^cD^pft5r4 4 g t-rs^wiitfy ^-JXt" 

9 »flg©»WIS*t* 1 (^^-To 
[0 0 7 0] #y ^TvMftJlBA- 1 0 

4 7 7 g, -i yy?J^m.\ 8 5 g, T 
v'f^l 6 2 g x aif-U-Vi/y 3-;M OOg, ^3t" 
-O-^vU-^y n-;U8 6 8 &fi*bteZ>m&lfa%*— 
U—-?^X\ 2 6 0°CT*2. 5B#FflAQ!$LT3i*-7vMt; 
&J&£ft-oti 0 ^^X'—mtY/^-V-^O. 3 4 9 g 

Sr^APL, ^rora*^ 3 O^-T-2 8 0°Clc#rau, -^co 

^»|±73^^^(-®i:-C lB#ffl^(r 0. lTo r r 

2 5 OtCJtofct r 5T*M* Ml ^ U y FS4 2. 7 
g SrSSJP L. 2 4 5tfl0 #M«#Srtttt (jg 1 »Hr 
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[£•) , *(bt-^£2 1 Ottt'teL, 2, 2- 
0. 3 g»LX5 5#|H]KJfc$*fc (gf 2 SRS©** 



i tc^-n 

[00 7 1 ] 
1*1] 





A-l 


A-2 


A-3 


A-4 


A-5 


A-8 


A-7 


A-8 


A-9 


A-10 




IPA(3) 


IPA(l) 


IPA(2) 


IPA(l) 


TMA(2.S) 


IPA(6) 


IFAC1) 


NPQ(4) 


NPG<4) 


TMA(2) 








TMAA (2) 


TMAA(2) 


TMAA(2) 


TMAA(2) 


TMAA (3) 




TMAA (2) 






BAE0(2) 






TPA 


05. I 


67. 8 


50.2 


45,0 


94.8 


89. 0 


69.9 


91.4 


91.3 


78.4 




I PA 


8.0 


32.9 


37.0 


1.0 


6.0 


16. 9 


31.2 


4. 8 


4. 8 


9. 6 






TMA 


2. 1 


2. 1 


2.0 


2.0 


5.6 




2.0 






2. 0 


X 




FA 
















2. 9 


2. 2 






ASA 






15.1 


55.0 












10. 0 
































£tt 


105. 1 


102.7 


104.2 


102.9 


105.4 


106.9 


103. 1 


93. 1 


98.4 


100.0 


« 






















m 




BG 


47.0 


36. 5 


34.3 


29.9 


42.5 


43.3 


62.5 


39.8 


37.6 


40.2 


to 




BPG 


53.0 


61.6 


66.7 


70. 1 


67.6 


66.7 


16.4 


60.2 


62.fi 


57,8 


fe 


(UX) 


BAEO 


















2.0 






BD 














31. 1 














100 


too 


100 


too 


100 


100 


100 


100 


100 


too 


* tiHsfton/r) 


31.0 


22.6 


32.5 


24.0 


43.0 


35. 1 


19.7 


9.6 


7.3 


18.3 




10,000 


13,500 


10,300 


13,800 


10, 800 


8,800 


•) 


11,000 


11,500 


11,000 




s tt is 


1. 29 


1.33 


1. 34 


1.33 


1.30 


1. 18 


1.67 


1.30 


1.31 


1.34 




68 


63 


43 


-18 


66 


66 


48 


65 


65 


52 



«)T P A i tW7**«. I PA : -f V7**B. TMA (A) : U *>)»hn, PA I A) : (ft*) 7 9 ADA : TftVH 

B D ! 1 , 4-7* >i>*~A, 



[0072] (# y =Lx^^mm*ftW(.w<Dmm) 
mmw i ~ 1 2 Bxtvastw 1 ~ i 

zntz 0 m l> itm>\4 ~ 7 « ( d > y n&^is 

i"iXW»g-t, [tea (a) ] Z&X'&hfttzfcttlfrW 
»*, (tea (b) ] lcW-r5»lc«««¥ro^a»ft5«ys 

(ISO. 0 3 5mm, ¥*$) T'ilt 
[0 0 7 3] [tea ( a ) ] 

(a) #ris. (b) sosns. (b) fcmtzmik 

a-l i^+^ryh^roSL^^SSIrfix., L*> 

WfkXJK («) I, T. K. Combimix 3M- 
5) Srffl^T, #7*£8ft^ tfya^T^HMffi 9 0 

0 g , Vi/y =i— /U- n -yf-juz.— 7->V 15 

o g , tn^v ^-^^^mm^^^n^^j^^-y^ 



-^7^ (WT\ DMEA) SU'Ig* 1 9 2 0 g 
6, 00 0 rpm, 5; =5f-tf— £ 1 5 r p mX'fitW 

u JDf^L7t 0 uc*rtaaa* 6 o°c, *^w«#y 

ilLfc£^TM$W§^t#il£7, OOOrpmi 
U ^rt®a^7 3~7 5^-ot^l:3 0»ffl}f 

h-rttc^*Sri5<tLT±fE«^l|c73lH]te*4. 0 0 0 r p 

[0 0 7 4] a -2 : BflEKfitSrfllVvt, 

#y^*xA-WJ)l 9 00 g, 3-^h*^? 

75^ ({JIT, TEA) 1 8 4 5 g £&A 

LTa - 1 tP^ttt'jftlLft. 
a-3 : ftfjfEjgeSrffl^-C, #7*36MBK. #y^*^ 
^HtMB 9 0 0 g, vi--f9J—fr 9 5g,9£tf?y 
^yvMftJjg^fC^mS^*^* v^&itro 1 • 1 
5»SSfcte£-t-3DMEA2ltJ<3fc9* 1 970g?r 
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aiii 5ftk Ltz 0 

a -4 : ^J^lsyyy 3— J\s- n --^-ffV^.— T/U<DjX 

14 a - 1 £ [Si i:*#-^«yffiSrlS Lfc„ 

a -5 : 88W;k«Dftfc>?)i::#y h'-^T^3— ^ (3.=. 
(tfc) 58, r^.=.^^7f/<— /uj 0 5 0G) o. 3 

'5£*%*&}ft4:El^aiJWM4a - 1 h 1*1 

[00 7 5] (&3 ( b ) ] 

y h$#=X@ 

b - 1 : m^A&X'mmm^mm^^x.mcm.mL 

hixt^A. P. V. GAULINM r^v^^D 1 
—J 15MR-8TA5rffll^ 7COkg/cm 2 f 
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